Objective: Nasal alar retraction deformities occasionally require both soft tissue release and large cartilage grafts. The structure between the upper lateral cartilage and the lateral crus of the lower lateral cartilage has been described as fibrous tissue, intercartilaginous ligament, ligament-like arrangement or connective tissue. Despite its importance, no anatomical and histological examination has been conducted on this structure. Therefore, the present study aimed to identify the area between the upper and lower lateral cartilages by histological examination. Methods: Eleven hemi-facial human cadaver dissections were performed. Initially, the gross dissection of all specimens was conducted. The cutaneous-subcutaneous division of the skin was elevated and was removed. The upper and lower lateral cartilages were removed en bloc together with the area among these cartilages from six specimens and were divided from its midline. The obtained twelve specimens were fixed in formalin, processed and embedded in paraffin. 4 μm sections were obtained. Other five specimens were examined to outline under a stereomicroscope. This approach allowed free access to the structure extending from the area between the upper and lower lateral cartilages to the skin. The full-thickness biopsy was taken from the structure extending from the area between the upper and lower lateral cartilages to the skin. All specimens were fixed in formalin, processed and embedded in paraffin. 4 μm sections were obtained and prepared for microscopic examination. All the sections were stained with hematoxylin & eosin, Mowry's colloidal iron, Verhoff's elastic stain, and Masson's trichrome stain for histological examination. The contents were determined. Results: A single dense longitudinal collagenous bundle between the cartilages and a structure extending from the area between the cartilages to the skin were found. Conclusion: The knowledge of this area in terms of anatomical and histological features will provide additional data for surgeons.
INTRODUCTION
The nose is one of the most interesting and challenging facial structures and its anatomy is well defined. The nasal tip area is an especially important structural unit, and the most difficult tissue to address in rhinoplasty. Nasal tip support and its influence on nasal tip projection should be clearly understood for the best results in rhinoplasty [1] .
The structure between the upper nasal lateral cartilage (ULC; cartilago nasi lateralis or lateral nasal cartilage) and the lateral crus of the lower lateral cartilage (LLC; cartilago alaris major or greater alar cartilage) has been described as fibrous tissue [2] [3] [4] , intercartilaginous ligament [5] , ligament-like arrangement [6] , or as a connective tissue [7] . It is generally accepted that the attachment between ULC and LLC is one of the supporting structures of the nasal tip support. Despite its importance, we could not find any article including anatomical and histological examination of this structure in the literature. We believe that this structure should have very important function and must be preserved during rhinoplasty. The purpose of this study was to identify the microscopic anatomy and the histological features of the area between the ULC and the LLC, and also identify the histological features of the structure extending from the area between the upper and lower lateral cartilages to the skin.
MATERIALS AND METHODS
Eleven hemi-facial human cadaver dissections were performed. Initially, the gross dissection of all specimens was conducted, and the cutaneoussubcutaneous division of the skin over the cartilages from nares to the nasion was elevated and was removed (Fig.1) . The ULC and the LLC together with the ligament among these cartilages were removed from six specimens, and were divided into two parts (medial and lateral) from its midline. The obtained twelve specimens were fixed in formalin, processed and embedded in paraffin. 4 μm sections were obtained. Other five specimens were examined to outline evidently under a stereomicroscope (Stemi 2000; CarlZeiss, Jena, Germany). This approach allowed free access to the structure extending from the area between the upper and lower lateral cartilages to the skin. The biopsy was taken from this structure. The obtained three specimens were fixed in formalin, processed and embedded in paraffin. 4 μm sections were obtained. All the sections were stained with hematoxylin & eosin, Mowry's colloidal iron, Verhoff's elastic stain, and Masson's trichrome stain for histological examination. The contents of the area between the ULC and the LLC were determined. Also the histological features of the structure extending from the area between the upper and lower lateral cartilages to the skin were identified.
RESULTS
Only a single dense longitudinal collagenous bundle showing continuity with perichondrium extending between the cartilages was observed in one of the six specimens (Figs.2&3).
The fibrous perichondrial fibers surrounded the cartilage surfaces, intercartilaginous and superficial part of the thin fibrous fibers were determined in the five of the six specimens (Figs.4-6). The area between the ULC and the LLC constituted of dense collagen fibers, a small amount of elastic fibers, spindle cells, and amorphous ground substances. Partially, the collagen fibers have characteristics of inconsistency, which demonstrated some irregular arrangements. The structure extending from the area between the upper and lower lateral cartilages to the skin was present in one specimen (Figs.7&8) . This structure constituted of dense collagen fibers, a small amount of elastic fibers, spindle cells, amorphous ground substances. Partially, the collagen fibers having characteristics of inconsistency that demonstrated some irregular arrangements. The muscle bundles, veins, arteries and nerves were also determined in this specimen. Other four specimens did not have any sign of regarding the structure. 
DISCUSSION
Rhinoplasty is considered to be an operation with high risks, primarily because of especially due to the limited predictability of the aesthetic result. Limited predictability is mainly depending on the dynamics of the healing process. Many different types of tissues are involved: bone, cartilage, mucosa, skin, fat, fascia, muscles, nerves, vessels, perichondrium and periosteum. The individual reactions of these tissues are not always under the control of the surgeon, especially in terms of nasal cartilage, the main supporting structure of the nose [8] .
Tip support mechanisms vary from patient to patient in terms of relative contribution to overall tip support. The major tip support mechanisms consist of the size and shape of the medial and lateral crura; the attachment of the medial crural footplates to the caudal end of the quadrangular cartilage; and the soft-tissue attachment of the caudal margin of the alar cartilage. The minor tip support mechanisms include the dorsal cartilaginous septum, the interdomal ligaments, the membranous septum, the nasal spine, the surrounding skin and soft tissues and the alar sidewalls.
The surgical incisions to the nasal tip include marginal, transfixion,
intercartilaginous, and open (transcolumellar). The marginal and transfixion incisions are nondestructive on tip surgery. The intercartilaginous incision divides the intercrural ligament and separates the upper and lower cartilage attachments. This may results in a reduction of tip support [9] . When the surgeon wants to maintain tip position during the primary surgery, these structures should be preserved.
Rodriguez-Camps et al [10] , by totally resecting the alar cartilages in secondary rhinoplasty with an unsightly appearance, reported to have not seen any aesthetic or functional sequelae in 20 years and 200 operations. They stated that it is very important to ensure that the height and the width of the nasal base are in proportion (equilateral nasal base) to avoid a collapse with nasal respiratory failure.
The quality of the skin is an essential indicator of the surgical outcome and plays a significant role in preoperative planning in rhinoplasty. The quality and thickness of the skin is important because it determines how well it will hide irregularities or drape over a new framework [11] .
The importance of the tissues between the alar cartilages for the stability of the nasal tip and nasal base could also be demonstrated in specimens. The most severe loss of support was found with an endonasal delivery approach of the lower lateral cartilages. If only the skin was elevated from the alar cartilages, no change in tip support could be found. Another study in specimens however demonstrated contradictionary results. The average loss of tip projection was 1.98 mm in a closed approach versa 3.43 mm in an open approach [12] .
The most frequent single factor for postoperative deformities after rhinopasty is nasal tip projection. Tip projection depends on preservation or reconstruction of tip protection. The stability is based on the connective tissue between both alar cartilages and the support of the alar complex by the nasal septum and the upper lateral cartilages. The connection between the alar cartilages is divided mainly in tip-plasty (e.g. delivery approach) but also when an extensive columellar pocket is created. The connection between the lowerlateral cartilages can be restored with sutures. In our own series this deformity after rhinopasty was found most often [13] .
In the present study of the area between the ULC and the LLC, we found a single dense longitudinal collagenous bundle showing continuity with perichondrium extending between the cartilages and a structure extending from the area between the upper and lower lateral cartilages to the skin. The knowledge of the area between the ULC and the LLC and this structure will provide additional data for surgeons. Understanding of these dynamics and relationships of the nasal base and the surrounding structures is essential to minimise risk for postoperative deformities. To date, no study has been conducted to provide histological analysis of these structures. On the basis of these results, we plan to pursue a larger study to investigate this possibility further, and to define more specifically the anatomical and histological features of this structure.
